Air Force Civil Engineer Center

Battle Ready...Built Right! 1

ED_005025_00010678-00001



LF004 Recent
and Upcoming Activities

®* Post remediation soil gas sampling is complete

® Draft annual landfill inspection report under regulatory review
since 17 Jun 2019

® Annual landfill inspection scheduled for 23 Oct 2019

® Planning in progress for decommissioning of SVE and IWAS
treatment systems

® Semi-annual PDB sampling scheduled for Oct/Nov 2019

17 October 2019
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Site FT002 Update

®* AF approved keeping the DEUR in place Nov 2018

®* AF will prepare Explanation of Significant Differences (ESD)
document to add the land use control to the ROD

17 October 2019 4
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Site SS017 Groundwater Monitoring Update
Path Forward

17 October 2019 6
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Site SS017 MWO02
August 2019
Groundwater Monitoring Summa

Prelimina

® Dieldrin exceeded the EPA Health Advisory of 0.2 pug/L
in MWO02 at (0.380 pg/L) dup (0.330 pg/L)(previous
sample 0.087 ug/L)

® Aldrin was detected at a concentration of 0.0009 J uyg/L
in the duplicate sample but not detected in the original
SS017-MWO02 sample. The results were below the EPA
RSL of 0.057 pg/L

® Chlordane exceeded the EPA RSL of 0.02 pug/L but not
MCL of 2.0 ug/L : (0.058 ug/L) dup (0.055 ug/L)

17 October 2019 7
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Site SS017 MWO02
August 2019
Groundwater Monitoring Summa

Prelimina

 Endrin was detected at concentrations of 0.003 and
0.0028 (duplicate) pug/L. The results were below the
EPA RSL of 0.046 ug/L.

* 4,4’-DDD was detected at a concentration of 0.0012 J

Mg/L and not detected in the duplicated sample. The
results were below the EPA RSL of 0.057 ug/L.

- 4,4°-DDE was detected at concentrations of 0.00098 J
and 0.00082 J (duplicate) pyg/L. The results were below
the EPA RSL of 0.046 ug/L.

17 October 2019
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Parcel K-1-2 Property Transfer

 Draft FOST and SEBS issued 30 November 2018
« ADEQ comments received 3 and 7 January 2019

« Draft final FOST and SEBS including RTC to ADEQ comments
posted for public comment. Comment period end 25 Mar 2019; no
comments received.

« EPA comments received 11 Mar 2019
 Draft final FOST and SEBS issued to ASU for coordination

« FOST (final version in track changes responding to EPA
comments) was issued via email for regulatory concurrence 24 Jul
2019 with follow up email 9 Aug 2019

 FOST clean copy with all revisions, responses to comment and
ADEQ requested changes issued 15 Oct 2019

* Final FOST to be routed for AF signature after regulatory
concurrence

 Draft DEUR and assignment package to be prepared

17 October 2019
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PARTIAL DELETION UPDATE

« Draft table and figure submitted for regulatory review on 29
Sep 2014

« Comments received by ADEQ during Sep 2014 BCT meeting
addressed in follow on email. No comments received from

EPA.
* Deletion on hold during SS017 and ST012 informal disputes

* Final deletion tables and figure ready for submittal and
provided to BCT in April 2019 BCT meeting

* Draft NOIPD AF review complete on 15 Oct 2019

 Draft NOIPD submittal for ADEQ/EPA review scheduled for Oct
2019

17 October 2019 13
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Site ST012 Outline

 Summary of activities since Sep BCT call

 Update on SVE system (JP-4 equivalent of
methane)

 LNAPL removal update

 Updated on benzene and sulfate
concentrations

* Pilot study extraction/injection update
» Path forward

17 October 2019 15
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Site ST012 Activities Since Sep

 Continued SVE operation
« LNAPL screening in select wells

 Operation of Extraction and Treatment

— Pump Maintenance
« Extraction pumps in LSZ12 and LSZ43 repaired
o LSZ12 pump failed — failed wiring suspected

« Evaluating pump options for potential extraction at
W36 during subphase 4

— Shut down extraction at LSZ09 and CZ18

« LSZ37 not shut down yet based on decreasing or
inconsistent sulfate concentration

— Carbon Vessel Pressure

* Adjusted chemical treatment has improved biological
control

« Sodium sulfate injections (detail on
later slides)

17 October 2019
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JP-4 Degradation Based on
Methane Removed with SVE

17 October 2019 17
ED_005025_00010678-00017



Site ST012 SVE System Equivalent JP-4
Degradation Based on Methane Removed

Eouivalent 124 Degraded based on Methane Extraciad by SVE Systemn

Equivalent P-4 Degraded
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*timing of IP-4 degradation may not correspond with timing of methane extraction

«  Estimates through 26 Sep 2019
«  Estimated JP-4 degradation as methane is in addition to JP-4 removal reported for SVE

«  Thermal/Cat1 oxidizer changed from SVE to groundwater treatment end of Apr (low methane concentrations
recently observed but attributed to vapor bleed through closed valve from SVE )

*  Flame oxidizer treating combined SVE and air stripper intermittently in Nov 2018 — Jan 2019
«  Flame oxidizer replaced by catalytic oxidizer (Cat2) 7 Feb to 26 Feb 2019

17 October 2019

18
ED_005025_00010678-00018




LNAPL Removal Update
(through 15 Oct)

17 October 2019 19
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LNAPL Monitoring

/Removal Status
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LNAPL Monitoring/Removal Status
per Water Bearing Zone
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LNAPL Monitoring/Removal Status
Upper Water Bearing Zone

Upper Water Besring Jone
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LNAPL Monitoring/Removal Status
Lower Saturated Zone
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LNAPL Monitoring/Removal
Lower Saturated Zone
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ST012 LNAPL Removal Summary

« (CZ-~7 gallons of LNAPL
removed. None since
Nov 2016

Monthly LNAPL Hemoved in Each Zone

«  UWBZ - 963 gallons of 600
LNAPL removed. None
since Apr update.

« LSZ-2,844 gallons of
LNAPL removed. None
removed since Sept
update. (LNAPL was 1%
removed from L5243
recently [after the data
period of this update])

ST

A

JR,

Remo.vall 3 Removal Diminished Recovery
following initial  following removal due  fo)iowing
eductor remaining to pump pump <100 gal/mo <20 gal/mo
removals eductor failure replacement
removals
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Preliminary Third Quarter
Groundwater Sampling Results

17 October 2019 27
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Sampling Summary

« Sampling included:

— Extraction Wells

— Injection Wells (where injections took place)

— Monitoring Wells (in areas where injections took place)
— Perimeter Wells

« General Observations

— Benzene at perimeter well UWBZ38 decreased to 3.2 ug/L

— Benzene concentration greater than 500 pg/L in a limited
area in CZ

— Sulfate distribution expanding to target treatment areas

17 October 2019 28
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Site ST012 Benzene (ug/L) in CZ
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Site ST012 Sulfate (mg/L) in CZ
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EBR Treatment Area in CZ

Sulfate Concaentration:

fegend

Area of sulfate distribution by injections
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and measure sulfate concentrations greater
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Site ST012 Benzene (ug/L) in UNBZ
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Site ST012 Sulfate (mg/L) in UWBZ
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EBR Treatment Areas in UWNBZ

< Bulfate in UWBZ21 recently increased
«  UWRZ24 and UWBZ31 previously tested for degrader popuiations by gPCR
«  UWRZ26 and UWBZ27 potential location for future laboratory microbial testing

Hoid:
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Extraction Well
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o Benzene Goncentrations {ug/l)

we  Benzera Concentration greater than 500ugil
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Site ST012 Benzene (mg/L) in LSZ

<0.4U
8/28/1¢

0.3F
8/28/19

<0.4U
8/27/19

480
8/2i1e

1,600
7129119

<C.4U
81319

0.94F
o/11/1¢e

2,100
912/19

9/10/19

8/281¢

1,300
8/28/19

480
8/28/19

0.26F
8/19/19

2,800
8/8/19

230
91219

ntes:
STRELBIIR Monito

Wl fdentibaation

/619

340 Benrene Tonowrtration (ugl)
pA R it detscted alor above e RL
Burg-1F
pyiL
% 3,100 F
<0.4U 8/28/19
J

iy conired orileria
EE| The anaivie was not delested above the RE
DL idathod Detection Limdt
Fi Feporting Limit
I, Lowver Saturated Jons

i 5700
9/4/19

0.1¢F/0.2F
9/3/19

<0.4U
713119

700
/9119

The most recent concentration was used at a given
location through the end of the reporting period.
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Site ST012 Sulfate (mg/L) in LSZ
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EBR Treatment Areas in LSZ

» L8210 and L8242 previously tested for
degrader populations by qPCR

»  Conduct screening test (BART) in arsas of
sulfate distribution not already lested
{LSZ09, LEZ10, L8Z15)

»  Select polential locations for future

laboratory microbial testing pending

screening resulis

U

v The analyle was detected
above the meths
balow the reporting b
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SHILLZZE  Soaniiaring
X Lot Tann
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Legend

Groundwaler Moniloring Well Location
Screenad in the L8Z

ST012 Site Boundary

Exiraction Well

inactive Extraction Well

injection Well

Groundwater Moniloring Well

Perimeter Groundwater Monitoring Wil
All Other Wells

Barl Results {efu/mb)

Field Sulfate Concentrations {mg/l)
Lab Suifate Concentrations {mgit)
Benrene Concentrations (ugh.)
Benzens Concendration greater than 500ugf.
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Pilot Study Injection/Extraction
Update

17 October 2019 38
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Site ST012 Extraction System
Performance

Caleulated
Average
Extraction
Rate in Maximum Mbst Recent Cumiilative
Extraction Well Period Temperature | Temperature Extraction
gpm F o gallons
ST012-CZ07 6.8 175 142 3,752,737
ST012-CZ18 Off 136 126 3,019,867 |Extraction stopped due to sulfate presence {Oct 2019)
ST012-CZ19 NA Eliminated as an extraction well by FVM#7
ST012-CZ21 1.0 150 140 441,689|Totalizer reading suspect
ST012-CZ23 2.4 101 99 283,486
CZ Subtotal 7,497,780
ST012-UwWBZ21 162 105 591,514 |Pneumatic pump, currently down
ST012-UWBZ22 0.3 146 123 447,364 |Totalizer reading suspect
ST012-UWBZ25 0.7 168 163 105,987
ST012-UWBZ26 Off 133 114 2,408,709 |Extraction stopped due to sulfate presence (Sep 2019)
ST012-UwWBZ27 Off 128 94 130,012 |Extraction stopped due to sulfate presence (May 2019)
ST012-UWBZ30 172 96 1,397,235|Pneumatic pump, pumping intermittently, counter suspect
UWBZ Subototal* 6,349,254
ST012-LSZ09 Off 140 130 2,748,461 |Extraction stopped due to sulfate presence {Oct 2019)
ST012-LS711 0.5 139 90 3,396,881 |Flow meter troubleshooting
ST012-LSZ12 4.5 130 106 1,800,113 |Pump down, electrical issue
ST012-1SZ23 Off 113 94 3,638,934 |Extraction stopped due to sulfate presence {Aug 2019)
ST012-L5728 NA 162 18,899 |Eliminated as an extraction well by FVM#7
S$T012-15Z29 NA >170 17|Eliminated as an extraction well by FVM#7
ST012-1SZ37 9.9 132 88 5,911,776
ST012-15Z38 Off 160 90 941,898 |Extraction stopped due to sulfate presence (Aug 2019)
ST012-LSZ39 Off 92 78 1,250,933 |Extraction stopped due to sulfate presence {(May 2019)
ST012-L5Z43 7.7 140 140 407,448
ST012-UWBZ28/15751 146 128 2,536,868|Extraction stopped {Aug 2019), changed to injection end of subphase 2
LSZ Subtotal* 21,383,795
Total of Wells 33.8 35,230,828
Treatment System 36.6 25,906,499
Data is preliminary
*Includes 1/2 of ST0O12-UWBZ28/1L5Z51

17 October 2019 39
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Site ST012 Extraction System
Performance

« No LNAPL has been recovered since extraction started up
« All extraction pumps except LSZ12 working

« CZ18, UWBZ21, UWBZ26, UWBZ27, LSZ09, LSZ23, LSZ38, and
LSZ39 turned off due to sulfate presence

 Benzene air stripper influent at 250 pg/L for September sample

« CZ23 result 1.9 yg/L in September

Alr Stripper Influent Concentration
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Site ST012 Extraction System
Performance

* Overall Extraction Rates and Cumulative Volume Extracted
« Overall Extraction Rates are down due to turning off wells

Estraction Flow Rate and Volumes
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Site ST012 Extraction System

Performance

FOHYLO0

Total TPH as P-4 extracted

Estimated Mass Removal by Extraction

Total banrene extragied

17 October 2019
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Cumulative Extraction Volume and
Analytical Data by Well - Cobble Zone

Benzene Concentration,

Well ID Date Sampled ug/L
4/30/2018 230
ST019-C207 11/1/2018 600
(Start May 2018) |—2/11/2019 410
6/18/2019 320
9/11/2019 810
4/3/2018 1200
ST012-CZ18 11/1/2018 260
(Start May 2018 | 2/11/2019 260
Stop Oct2019) |  6/14/2019 140
8/28/2019 170
ST012-CZ19 5/9/2018 3.1
(Start May 2018 |  6/24/2019 160
Stop Aug 2018) |  g/29/2019 140
(Start June 2018)
8/30/2019 82
ST012-CZ23 7/12/2019 4.3
(Start Jul 2018) |  o/18/2019 1.9

17 October 2019

« Most recent baseline and operating (when
available) benzene analytical result listed
(Aug/Sep 2019 added)

CZ Cumulative Extraction Volume
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Cumulative Extraction Volume by Well - Upper
Water Bearing Zone
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Analytical Data by Extraction Well - Upper Water
Bearing Zone

Well ID Date Sampled Benzene Concentration, ug/L
ST012-UWBZ21 8/9/2017 3400
(Start Jun 2018) 5/02/2018 570

5/9/2018 1800
ST012-UWBZ22 2/11/2019 2800
(Start Jun 2018) 7/11/2019 2300
8/29/2018 3300
4/3/2018 3500
STO12-UWBZ26 4/3/2018 3700
2/12/2019 2900
(Start May 2018
Stop Sep 2019 6/14/2019 2100
8/20/2018 3800
8/6/2018 710
ST012-UWBZ27 4/3/2018 1500
(Start May 2018 2/12/2019 460
Stop May 2019) 6/14/2019 350
8/29/2019 840/570
ST012-UWBZ28/L.SZ51 5/9/2018 1700
(Start May 2018
Stop Aug 2019) 3/25/2019 850
5/9/2018 6000
ST012-UWBZ30 2/13/2019 21
(Start Jun 2018) 6/14/2019 840
8/9/2018 23
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Cumulative Extraction Volume by Well
Lower Saturated Zone

L8 Cumulative Extraction Volumse
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Analytical Data by Extraction Well
Lower Saturated Zone

17 October 2019

Well ID Date Sampled Benzene Concentration, pg/L
ST012-LSZ09 4/3/2018 2100
2/12/2019 1000
(Start May 2018
Stop Oct 2019) 6/14/2019 630D
8/28/2015 1300
5/9/2018 2100
2/12/2019 3500
ST012-LSZ11 (Start Jun 2018) e 200
8/30/2019 5800/6000
5/9/2018 1400
11/1/2018 350
ST012-LSZ12 (Start Jun 2018) 2/12/2019 470
6/19/2019 550
873012019 370
4/3/2018 600
ST012-LSZ23 2/12/2019 =50
(Start May 2018 6/14/2019 550
Stop Aug 2019) 8/28/2019 60
0/6/2019 440
4/12/2018 2700
| 2/12/2019 460
ST012-LSZ37 (Start May 2018) e 199
82872015 =30
4/3/2018 3000
ST012-LSZ38 ;/1 1/ ;_ggg ;_?88
(Start May 2018
Stop Aug 2018) 6/14/2019 2200
8/28/2015 800
8/6/2016 690
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Analytical Data by Extraction Well
Lower Saturated Zone (Cont.)

Well ID Date Sampled Benzene Concentration, pg/L
ST012-LSZ39 (Start May 2018 gﬂ ggglg ;53000
Stop May 2019) 82812010 3700
5/24/2019 320
ST012-LSZ43 (Start Aug 2019) 5112/5015 =100
ST012-UWBZ28/LSZ51 5/9/2018 1700
(Start May 2018
Stop Aug 2019) 3/25/2019 650
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Site ST012 Injection Progress

- = = Calculated Caleulated sS04 Locations(% of volume if multiple
* I nj e Ctl o n s c o n tl n u e d Volume Number of Bags | Na2504 Conc. Conc. lacations)
Date {gallons}  of Sulfate Added efl g/l

i n Se pt 9/5/2019|-— L5751 (2.3 tons)
9/23/2019 8000 4 113 76|/UWBZ28 (1.8 tons)
9/24/2019 8000 4 113 76|UWBZ28 (3.8 tons)
= = 9/25/2019 8000 4 113 76|UWBZ28 (4.2 tons)
® 32 1 to ns l nj ected 9/26/2019 6000 3 113 76|/UWBZ28 (3.8 tons)
9/27/2019 4000 2 113 76/UWBZ28 (5.0 tons)
4 113 76/UWBZ33 (2.7 tons)

through 30 Sept 2019 Bree—==
(322 tons planned
through subphase 2)

« 23.6 tons injected since
last update

 Subphase 3 injections ongoing (started on 30 Sep
2019)
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Site ST012 Sulfate Field Screenin

: G| e fowens
12/17/2018 . - -
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1/15/2009] - a5 71
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121/2009] - 38 &6
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1/25/2019 -~ - & 20 50
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1/29/2018] - ES)
1/31/2018] -~ 29 — | 2
2/1/2019] -~ 57 s
2/5/2019] -~ 37 —~ I
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2/15/2019] -~ 36 12
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3/1/2019] - 6
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10/8/2018] - i 4

T

i | 30 - 10
180 --- 3]

B2z

10

iSO

370 E i

<
4
ﬁ
G
iy
=)

G
DI
Qo

i e
e
4
Q
[}

?

"
(=]
(=]

10

13

7777

o
it

§

i=]

12

2

100

30

Screening location is an

extraction location C718, UWBZ26, UWBZ27, L8709, L8723 LSZ38 and LSZ39 extraction
17 October 2019 Screening locationisa | | ghyit down 50
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Site ST012 Sulfate Field Screening

« LSZ09, UWBZ21, and CZ18 — recently shut down based on
sulfate screening. Perform screening test for SRB and time zero

sampling.
« LSZ37 - had indications of sulfate from injections but recently
decreasing
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Site ST012 Path Forward Oct-Nov

« Continued SVE operation
« Continue pump repairs
* Pilot Study Implementation

— Continue mixing sulfate batches and inject according to plan
(FVM7) Phase 1 subphase 3 injections with the modifications
previously presented

— Perform SRB screening (BART) test and time zero sampling at
recently shut down extraction wells and select monitoring wells
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Air Force Civil Engineer Center

2019 BCT
MEETINGS/CONFERENCE
CALLS SCHEDULE
DELIVERABLE TRACKING
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Air Force Civil Engineer Center
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